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GP-302570 

SEALING SLEEVE FOR A HYDRAULIC ACTUATOR 
TECHNICAL FIELD 

[0001] The present invention relates to a transmission including a 

sealing sleeve positioned between first and second clutches to enhance flow 
of cooling fluid through the second clutch for cooling. 

5 

BACKGROUND OF THE INVENTION 

[0002] In certain transmission designs, torque converters and one- 

way clutches are replaced by a starting clutch and a damper to provide 
advantages in cost, mass and packaging. A starting clutch may be used in an 

10 automatic transmission which has a large overall ratio, and wherein the 

engine power to vehicle mass ratio is not too low for the vehicle to launch. 
[0003] To launch the vehicle, the starting clutch is slipped for a 

period of several seconds and the energy created is absorbed into the starting 
clutch reaction plates and forced cooling oil during the shift. A typical 

15 shifting clutch is only slipped for fractions of a second and the energy 

created is absorbed into the reaction steels during the shift and is distributed 
to the cooling oil after the shift. Due to the longer shift times of the starting 
clutch and higher energy, the starting clutch has greater cooling needs than 
the typical shifting clutch. 

20 [0004] When a starting clutch is positioned in series axially with 

another clutch, the clutch apply member for the starting clutch may be 
castellated to protrude through the other clutch for applying the starting 
clutch. The clutch apply member passes through the reaction plates of the 
other clutch by means of small circumferential sections or fingers extending 

25 through excluded sections of the other clutch. 
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[0005] A problem with these designs is that the cooling fluid may 

leak between the starting clutch and the other clutch rather than passing 
directly through the starting clutch, thereby limiting the cooling capacity. 

5 SUMMARY OF THE INVENTION 

[0006] In a transmission having a starting clutch positioned in series 

axially with another clutch, the invention provides a substantially cylindrical 
seal member which is positioned between the starting clutch and the other 
clutch to prevent substantial flow of cooling oil between the two clutches and 

10 to direct the cooling oil through the starting clutch for enhanced cooling. 
[0007] More specifically, the invention provides a transmission 

including at least one planetary gear set, with a first clutch pack having a 
plurality of first clutch plates and a second clutch pack located in series 
axially with the first clutch pack. The second clutch pack has a plurality of 

15 second plates. A clutch apply member associated with the second clutch 
pack protrudes through the first clutch plates of the first clutch pack. A 
substantially cylindrical seal member is positioned between the first clutch 
pack and second clutch pack for preventing substantial flow of cooling fluid 
between the first and second clutch packs and to direct the cooling fluid 

20 through the second clutch pack when the second clutch pack is applied by the 
clutch apply member. 

[0008] The clutch apply member is preferably castellated, and the 

second clutch is preferably a starting clutch. 

[0009] Preferably, the substantially cylindrical seal member has a 

25 ring portion with a radially inwardly protruding disk portion. The ring 

portion is positioned radially outwardly from the clutch apply member, and 
the disk portion is positioned between the clutch apply member and the 
second clutch pack. An end of the ring portion is positioned against a 
retaining ring for the first clutch pack. The seal member is preferably steel. 
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[0010] The invention also provides a method of directing cooling 

fluid through a starting clutch pack arranged in series axially with a first 
clutch pack, wherein a clutch apply member extends through the first clutch 
pack for applying the starting clutch pack, and wherein there is a gap 
5 between the starting clutch pack and the first clutch pack. The method 
includes positioning a substantially cylindrical seal member in the gap 
between the starting clutch pack and the first clutch pack to prevent 
substantial flow of cooling fluid through the gap and to cause the cooling 
fluid to flow through the starting clutch pack for cooling when the starting 
10 clutch pack is applied by the clutch apply member. 

[0011] The above features and advantages, and other features and 

advantages of the present invention, are readily apparent from the following 
detailed description of the best mode for carrying out the invention when 
taken in connection with the accompanying drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIGURE 1 is a partial longitudinal cross-sectional view of a 

transmission incorporating a sealing sleeve in accordance with the invention, 
wherein the starting clutch is in a disengaged position; 
20 [0013] FIGURE 2 is a partial longitudinal cross-sectional view of the 

transmission of Figure 1 with the starting clutch in the engaged position; and 
[0014] FIGURE 3 is an exploded perspective view of a sealing sleeve 

and clutch apply member corresponding with Figures 1 and 2. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] Referring to Figure 1, a partial longitudinal cross-sectional 

view is shown illustrating a six speed automatic transmission 10 having first 
and second planetary gear sets 12, 14 which are rotatable about a turbine 
shaft 16. The planetary gear set 12 includes a sun gear 18, a pinion 20, a 
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carrier 22 and a ring gear 24. The planetary gear set 14 includes a sun gear 
26, a pinion 28, a carrier 30 and a ring gear 32. 

[0016] The transmission 10 also includes a first clutch 34, a second 

clutch 36, a third clutch 38, a fourth clutch 40 and a fifth clutch 42. The 
5 first clutch 34 includes a clutch pack 44 comprised of reaction plates 46 and 
friction plates 48. The first clutch pack 44 is engaged by a clutch apply 
member 50 when pressurized hydraulic fluid is injected into the apply 
chamber 52. The clutch apply member 50 has an apply plate interface 54 
which contacts the apply plate 56 of the first clutch pack 44 for applying the 

10 first clutch pack 44. 

[0017] A clutch apply member 60 is actuated by injection of 

pressurized oil into the apply chamber 62, which moves the clutch apply 
member 60 to the right, as viewed in Figure 1, against the bias of the spring 
64 for applying the clutch pack 36. The clutch pack 36 is preferably a 

15 starting clutch. 

[0018] The clutch apply member 60 is castellated, as shown in Figure 

3, and includes fingers 66 supported on a rim 68. The fingers 66 pass 
through excluded sections of the reaction plates 46 shown in Figure 1 . The 
clutch apply member 60 has a piston apply face 70 which contacts the seal 

20 member 72, which in turn contacts the apply plate 74 for applying the clutch 
pack 36. 

[0019] The seal member 72, as shown in Figure 3, is substantially 

cylindrical, and includes a ring portion 76 with a radially inwardly 
protruding disk portion 78. 

25 [0020] Cooling oil for cooling the starting clutch 36 (i.e., second 

clutch) is pumped from a valve body, around an annulus within the 
transmission case 75, and into the starting clutch 36. Returning to Figure 1, 
the seal member 72 is positioned in the gap 80 between the first and second 
clutch packs 34, 36. A first end 82 of the seal member 72 is positioned 

30 closely adjacent the retainer 84 of the first clutch pack 44. When the 
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clutch 36 is engaged by the clutch apply member 60, the sealing sleeve 72 
extends between the retainer 84 and the apply plate 74 to thereby block the 
gap 80 and prevent the cooling oil from flowing through the gap 80, which 
causes the cooling oil to follow the flow path shown in Figure 2. 
5 [0021] The clutch 36 includes reaction plates 86 interleaved with 

friction plates 88. The backing plate 90 abuts the retainer face 92 at the 
opposite end of the clutch pack 36 to prevent leakage at that side (i.e., the 
right side shown in Figure 1) of the clutch pack 36. The backing plate is 
also the clutch housing, and is splined to the transmission case. 

10 [0022] As illustrated in Figure 2, when the clutch 36 is engaged, the 

seal member 72 causes the cooling fluid to follow the cooling path illustrated 
by the arrows A, B, C, D, E, F. Therefore, the cooling fluid is forced 
through the starting clutch 36 during application of the starting clutch 36, 
and the heat generated in the reaction plates 86 and the friction plates 88 is 

15 carried away by the cooling fluid. The reaction plates 86 have one-third of 
their teeth removed to allow oil passage therethrough, and the friction plates 
88 have small radially extending channels for oil to pass through. The 
arrows D illustrate the flow of oil through the apertures 94 in the clutch hub 
96. Accordingly, the oil flows past the reaction plates and takes heat and 

20 goes through the holes in the hub and drains to the oil sump. 

[0023] The seal member 72 or sealing sleeve is preferably an 

inexpensive continuous ring stamping, such as a SAE 1008 or 1010 steel, 
piloted by the outer diameter of the clutch apply member 60. Again, the seal 
member 72 has a tight clearance fit with the inner diameter of the retainer 

25 84. The seal member 72 allows forced cooling flow to exit at the radial gap 
between the seal member and the retainer 84 and at the assembly gap of the 
retainer 84. The flow out of these orifices is significantly less than that the 
flow through the radial grooves cooling the clutch pack 36, and should not 
affect cooling. The travel of the seal member 72 should be such that when 

30 the clutch apply member 60 is stroked to apply the clutch 36, the seal 
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member will not create an additional orifice at the clutch 36 side of the 
clutch 34. In addition, if cooling of the clutch 36 is required when the clutch 
36 is not applied, the travel of the seal member 72 towards the clutch 34 will 
stop on the apply plate 74 before it can apply the clutch 34 through its travel. 
5 When the clutch 36 is not applied, the assembly gap at the backing plate 90 
to retainer 92 interface will not be significant enough to affect the cooling 
flow. 

[0024] While the best mode for carrying out the invention has been 

described in detail, those familiar with the art to which this invention relates 
10 will recognize various alternative designs and embodiments for practicing the 
invention within the scope of the appended claims. 



